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(54) DOOR FOR WATER GATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a maintenance- 
free door for a water gate preventing pollution of an 
installation environment. 

SOLUTION: In one embodiment of a rack type door for a 
water gate, in which a door is raised and lowered by the 
vertical movement of a rack 4 operated by a gear 1Q 
transmission mechanism, the gears 11, 15, 22, and 23 of 
the gear transmission mechanism and shafts 3 and 12 
are subjected to high frequency quenching for heat 
treatment, after which they are subjected to electroless 
nickel plating to enhance corrosion and wear resistance, 
The toothed surfaces of the gears are coated with a solid ^ 
lubricant or subjected to compound plating process to 
enhance initial conformability and wear resistance. The 
shafts 12 and 13 are supported by a bearing 10 in which thermally setting grease is sealed, 
together with bearing balls. This arrangement makes the door oil-free and maintenance-free. 
Contamination by lubricating oil is also avoided. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The breaker for sluices characterized by to have performed surface treatment for rust proofing 
while performing heat treatment for raising a degree of hardness to the gearing and shaft of said gearing 
transfer device in the breaker for sluices it was made make it go up and down the door of a sluice 
through the gearing transfer device in the operating set on the susceptor constructed over the channel, to 
have coated said gearing's tooth flank with the solid lubricant, and to support said shaft by the bearing of 
non-lubrication. 

[Claim 2] The breaker for sluices characterized by to have performed compound plating containing self- 
lubricity impalpable powder, such as a polytetraflouroethylene, as surface treatment for rust proofing, 
and to support said shaft by the bearing of non-lubrication while performing heat treatment for raising a 
degree of hardness to the gearing and the shaft of said gearing transfer device in the breaker for sluices it 
was made make it go up and down the door of a sluice through the gearing transfer device in the 
operating set on the susceptor constructed over the channel. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] There are a rack type, a spindle type, a winch type, etc. in the breaker for sluices 
used for sluices, such as a river and a channel, and a sluice, and the **** gate. This invention relates to 
the breaker for sluices which makes it go up and down a door through a gearing transfer device in the 
breaker for sluices currently these-used widely. 
[0002] 

[Description of the Prior Art] An operating set is formed on the susceptor constructed over the channel, 
this operating set is equipped with a gearing transfer device, and the breaker for sluices makes it go up 
and down the door of the lower part of said susceptor through this gearing transfer device, and makes a 
sluice open and close generally. As an example, there is a breaker for rack type sluices of a simple 
configuration, and it is mainly used for the intake gate of a channel. 

[0003] In the structure of the above and the breaker for rack type sluices, a rack is inserted in in the 
vertical direction in an operating set, and is connected with the pin wheel, it connects with the 
electromotive motor mediating the gearing transfer device in an operating set, or the pin wheel is 
connected with the handle of manual system. Depending on the class of sluice breaker, there are also 
electromotive and a thing to which manual system was put side by side, and it chooses by the means for 
switching. A self lock device and a reducer are formed and a gearing transfer device not only tells 
turning effort, but can perform positive actuation now. 

[0004] Conventionally, compared with a machine with such a common sluice breaker, the operating 
frequency (count of actuation) is low to wear of a tooth flank few through every year. With the sluice 
breaker which used the usual metal gearing, the lubrication of an oil bath method or a grease method is 
still adopted to a metal gearing. And in consideration of degradation of a lubricating oil or grease, about 
1 time of lubricating oil exchange or greasing is performed at every year, and the sluice breaker is 
maintained. 
[0005] 

[Problem(s) to be Solved by the Invention] by the way, the breaker for sluices is used widely — having — 
****-- a maintenance — a factotum — a member also needs to increase the staff with facility expansion. 
However, a facility which a sluice manager's aging is progressing, and does not have to carry out a 
maintenance as much as possible since reservation of a staff is difficult is coming to be desired in recent 
years. Moreover, on structure, if the lubricating oil used for a gearing flows out and it trespasses upon a 
channel, a channel and a river will be polluted and it will be in the condition which is not desirable by 
the perimeter environment. Therefore, it is requested that the breaker for sluices of a non-lubrication 
specification is installed. 

[0006] However, in order to attain oilless-ization and to use the metal gearing or resin gearing of non- 
lubrication for the breaker for sluices, it is necessary to enlarge a gearing's diameter and a face width and 
to make a gearing's tooth flank planar pressure small compared with the case of a lubrication 
specification. Therefore, since a quite large tooth space required for a gearing is taken compared with 
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the breaker which used the metal gearing of lubrication, there is a possibility that an operating set may 
become large-sized (a cost rise and expansion of an installation tooth space). Furthermore, when it is 
made a non-lubrication specification, the problem of rust other than the problem of wear arises. That is, 
rust arises in a tooth flank etc., fixing by rust takes place, and the phenomenon in which a gearing does 
not move arises. For this reason, the technical problem that it must be coped with also about the 
corrosion resistance of a tooth flank etc. occurs. 

[0007] In order to attain oilless-ization, the gearing of non-lubrication is used for this invention, and it 
aims at offering the initial concordance to a tooth flank, abrasion resistance, and the breaker for sluices 
that raised the corrosion resistance function. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 
invention of claim 1 In the breaker for sluices it was made to make it go up and down the door of a 
sluice through the gearing transfer device in the operating set on the susceptor constructed over the 
channel While performing heat treatment for raising a degree of hardness to the gearing and shaft of said 
gearing transfer device, surface treatment for rust proofing is performed, said gearing's tooth flank is 
coated with a solid lubricant, and it is characterized by supporting said shaft by the bearing of non- 
lubrication. While invention of claim 2 performs heat treatment for raising a degree of hardness to the 
gearing and shaft of said gearing transfer device in the breaker for sluices it was made to make it go up 
and down the door of a sluice through the gearing transfer device in the operating set on the susceptor 
constructed over the channel As surface treatment for rust proofing, compound plating containing self- 
lubricity impalpable powder, such as a polytetraflouroethylene, is performed, and it is characterized by 
supporting said shaft by the bearing of non-lubrication. 

[0009] As a detail of the above-mentioned configuration, induction hardening was performed to heat 
treatment in the tooth flank, and compound plating processing containing electroless-nickel-plating 
processing or self-lubricity impalpable powder was performed as surface treatment of a gearing and a 
shaft. Molybdenum disulfide besides a polytetraflouroethylene, a ****-ized graphite, etc. are used for 
self-lubricity impalpable powder. Moreover, the object which does not contain harmful heavy metal, 
such as lead and cadmium, is used for a solid lubricant, using molybdenum disulfide etc. Furthermore, 
the bearing which enclosed heat solidification mold grease is used for the bearing of the non-lubrication 
which supports a shaft. 

[0010] Moreover, in the mechanical self lock device constituted by the breaker for sluices, a non 
asbestos type is used for the file plate attached to a self lock device, and the quality of the material with 
little wear is chosen as it. 
[0011] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an accompanying drawing. If the operating set of the breaker for sluices of a manual rack type is taken 
to an example as shown in drawing 1 thru/or drawing 4 , the gearing transfer device is held in the 
interior which piled up the upper casing 1 and the bottom casing 2, and rust-proofing paint is performed 
to the casing wall. The rack 4 which the handle shaft 3 (chromium-molybdenum-steel steel materials, 
SCM440) is projected in the upper casing side face, and was combined with the door at the vertical 
casing 1 and 2 is made to penetrate. The operating physical force by hand control turns the handle shaft 
3, and operates a rack 4 through an internal gearing transfer device, and it is made to make it go up and 
down a door. In addition, the projected handle shaft 3 is equipped with the handle 8 equipped with the 
handle grip 7, while building in a torque releasor 5 and fixing covering 6. Moreover, when turning a 
handle 8, a key 9 is removed and rotation of a handle 8 is freed. 

[0012] As shown in drawing 2 , the handle shaft 3 was supported by the bearing 10 which enclosed heat 
solidification mold grease with bearing, and has equipped with the gearing 1 1 . Moreover, under the 
handle shaft 3, the screw brake shaft 12 (chromium-molybdenum- steel steel materials, SCM440) is 
arranged, and it is supported by the same bearing 10. The screw brake device is installed in this screw 
brake shaft 12. Furthermore, as shown in drawing 1 , the pin wheel shaft 13 (chromium-molybdenum- 
steel steel materials, SCM440) located in the side of the screw brake shaft 12 is also supported by the 
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same bearing 10. In addition, a sign 14 is a bearing hood. 

[0013] As shown in drawing 1 and drawing 2 , a spur gear 15 (chromium-molybdenum-steel steel 
materials, SCM440) is inserted in the screw brake shaft 12, the spiral **** 12a and 15a is mutually 
formed in this insertion side, and a spur gear 1 5 meshes with the gearing 1 1 of the handle shaft 3. As for 
these mutual gearings 1 1 1 and 15 tooth flank, induction hardening is performed as heat treatment, as an 
example, a gearing 1 1 is made into degrees of hardness 54-HRC 58, and a spur gear 15 is made into 
degrees of hardness 50-HRC 54. Electroless nickel plating (example : about 20 microns in thickness) is 
performed as surface treatment, and coating (example : about 30 microns in thickness) of the solid 
lubricant of a molybdenum disulfide system is carried out. Actuation of a handle 8 moves a spur gear 15 
to shaft orientations according to the spiral **** 12a and 15a formed in the inner hole. Moreover, 
electroless nickel plating is effective in the fixing prevention by the corrosion of spiral **** 12a of the 
screw brake shaft 12. Furthermore, lubricity and corrosion resistance improve by spreading of the solid 
lubricant to spiral **** 12a. 

[0014] Moreover, the surroundings stop 16 (SUS304) with a stage is being fixed to the screw brake shaft 
12 by the shaft-orientations both sides of a spur gear 15. The dry bearing 17 of a polytetraflouroethylene 
is inserted in the step of the surroundings stop 16, and the pawl gearing 1 8 is formed in it free 
[ rotation ]. Furthermore, the file plate 19 which consists of the quality of the material with little non 
asbestos type wear is arranged in the pawl gearing's 18 both-sides side. Moreover, the ratchet pawl 20 
which engages with the pawl gearing 1 8 is fixed to revolve by the pin 21 , and the dry bearing 1 7 is 
inserted between them. 

[0015] On the pin wheel shaft 13 shown in drawing 1 , a spur gear 22 and a pin wheel 23 fix, positioning 
is carried out by the color 24, respectively, as heat treatment, induction hardening is performed, as an 
example, gearing 12b is made into degrees of hardness 54-HRC 58, and a spur gear 22 is made into 
degrees of hardness 50-HRC 54 for a spur gear 22 and gearing 12b formed in the screw brake shaft 12 in 
a mutual tooth flank. As surface treatment, electroless-nickel-plating processing was performed and the 
tooth flank was coated with the solid lubricant of a molybdenum disulfide system for the purpose of the 
initial concordance of a tooth flank. Moreover, a pin wheel 23 is countered, one pair of guide rollers 25 
open spacing perpendicularly, and are arranged in it, and vertical movement of a rack 4 is stabilized. By 
the way, since the engagement section is exposed, as for this pin wheel 23 and rack 4, it is common to 
perform grease lubrication. Moreover, heat treatment and surface treatment are performed to a pin wheel 
23, and even if it coats a tooth flank with a solid lubricant, a solid lubricant may come off and fall. For 
this reason, compound plating processing which contained self-lubricity impalpable powder, such as a 
polytetraflouroethylene, in the electroless nickel plating of surface treatment was performed to this part, 
and it was made grease needlessness. In addition, the color, the guide roller, etc. are using steel materials 
(SUS304) in consideration of corrosion resistance. 

[0016] Thus, if it puts in another way, the breaker for sluices of this invention will perform surface 
treatment to it while it carries out induction hardening to the tooth flank of two meshing metal gearings 
as heat treatment, and will coat it with a solid lubricant further. At this time, the depth from the 
corrosion resistance fall by heat treatment or the front face of a tooth flank degree of hardness is taken 
into consideration. Since coating used the solid lubricant of the molybdenum disulfide system which 
does not contain a harmful heavy metal, it can raise a gearing's initial concordance and abrasion 
resistance, without polluting an environment. Moreover, by engaging, through the process of initial 
concordance, two metal gearings of non-lubrication wear a gearing's tooth flank moderately, and store 
wear of a subsequent tooth flank within a practical allowed value. At this time, in order to aim at further 
wear-resistant improvement, the planar pressure generated on the gearing of each stage is balanced, and 
a hardness difference is prepared for two meshing gearings. However, about the small thing of the PV 
value which are the planar pressure of a tooth flank, and the product of a rate, a plastics gearing's use is 
also considered as a non-lubrication gearing. 

[0017] Moreover, in the components of a breaker, heat treatment for abrasion resistance and corrosion- 
resistant improvement and electroless nickel plating are given to the pawl gearing 1 8 and the ratchet 
pawl 20, similarly an anticorrosion paint is applied to the cast casing 1 and two insides, corrosion 
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resistance improvement is aimed at, and the tip rust of the rust generated in the tooth flank is prevented. 
Moreover, the thing good dry type [ wear-resistant ] was used for the file plate 19. 
[001 8] As mentioned above, a lubricating oil and grease will not be used, but abrasion resistance and 
corrosion resistance will improve, a gearing's life will be prolonged, and the metal gearing used here 
will fulfill the required life (ten - 20 years) as a breaker. Thereby, a lubrication sump required for the 
conventional lubrication etc. becomes unnecessary, it becomes a long-term maintenance free, and 
reduction of sustaining costs and a worker can also be managed with a fraction. Moreover, since a 
lubricating oil and grease are not used, there are no worries about the contamination to an environment. 
In addition, such a configuration is applicable also to an electric type or the breaker of other gear use. 
[0019] 

[Effect of the Invention] This invention is as having stated above. In invention according to claim 1 By 
having performed heat treatment and surface treatment to the gearing and shaft of a gearing transfer 
device which are used for the breaker for sluices, having coated a gearing's tooth flank with the solid 
lubricant, and having made it the configuration which supported said shaft by the bearing of non- 
lubrication When it is maintained, without a tooth space required for lubrication spreading even if it 
compares with the former and abrasion resistance and corrosion resistance improve, it becomes possible 
to reduce the costs of a maintenance. Moreover, by having attained oilless-ization, it becomes without 
oil beginning to leak outside, and the pollution control to an environment can be performed. Moreover, 
since compound plating which contained self-lubricity impalpable powder, such as a 
polytetraflouroethylene, in the electroless nickel plating of surface treatment instead of the solid 
lubricant was performed to a gearing's tooth flank in invention according to claim 2, it is possible for 
abrasion resistance to improve and to mitigate a maintenance. Moreover, like invention according to 
claim 1, by having attained oilless-ization, it becomes without oil beginning to leak outside, and the 
pollution control to an environment can be performed. 
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[Drawing 2] 
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[Drawing 4] 
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(54) DOOR FOR WATER GATE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a maintenance-free door for a water gate 
preventing pollution of an installation environment 

SOLUTION: In one embodiment of a rack type door for a water gate, in which a door is 
raised and lowered by the vertical movement of a rack 4 operated by a gear 
transmission mechanism, the gears 11, 15, 22, and 23 of the gear transmission 
mechanism and shafts 3 and 12 are subjected to high frequency quenching for heat 
treatment, after which they are subjected to electroless nickel plating to enhance 
corrosion and wear resistance. The toothed surfaces of the gears are coated with a 
solid lubricant or subjected to compound plating process to enhance initial 
conformability and wear resistance. The shafts 12 and 13 are supported by a bearing 10 
in which thermally setting grease is sealed, together with bearing balls. This arrangement 
makes the door oilHree and maintenance-free. Contamination by lubricating oil is also 
avoided. 
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